Clarithromycin-based triple therapy had been the standard empiric treatment for *Helicobacter pylori* infection, while increasing rates of bacterial resistance to clarithromycin have decreased its efficacy in many countries.\[[@ref1]\] Although sequential therapy was proposed as an alternative treatment strategy with initial studies demonstrating its superiority over triple therapy,\[[@ref2]\] recent meta-analyses are inconclusive with regards to that notion depending on the duration of treatment.\[[@ref3][@ref4][@ref5]\] It is important to have knowledge of local patterns of antibiotic resistance, as these differ across geographic regions\[[@ref6]\] and what is considered an obsolete treatment in one area might be effective in another.\[[@ref7]\] This randomized controlled study by Alsohaibani *et al.*\[[@ref8]\] that compared triple therapy with sequential therapy in Saudi Arabia is important because it provided important local data in terms of treatment efficacy and antibiotic resistance patterns.

The study concluded that the efficacy of 10-day sequential therapy was similar to 14-day triple therapy, which is in keeping with the meta-analysis by Gatta *et al.*\[[@ref3]\] However, the eradication rates were suboptimal with both regimens, being 62.3% and 67.6%, respectively. This was due to the high rates of antibiotic resistance. Amoxicillin resistance was 14.8%, clarithromycin resistance was 23.3%, and metronidazole resistance was 48.5%. It must be noted that sequential therapy is now also regarded by some experts to be less than ideal in the presence of clarithromycin resistance and to be more useful in regions with low resistance rates, similar to triple therapy,\[[@ref2]\] and should not be used if one were to comply with the Maastricht IV/Florence consensus report.\[[@ref9]\]

Tailored therapy with pre-treatment antibiotic susceptibility testing is ideal; however, access to these tests is limited and its use is impractical on a routine basis. In the search for optimum treatment, it is worthwhile to briefly review the determinants of treatment efficacy. For a treatment regimen to be optimum, it is crucial to use a combination of effective antibiotics, ensure compliance with adequate treatment duration, and achieve adequate acid suppression.

Historical data have demonstrated clearly that a combination of antibiotics is superior to a single antibiotic. In the early days of *H. pylori* eradication therapies, triple therapy comprising two antibiotics was shown to be clearly superior to dual therapy with a single antibiotic.\[[@ref10]\] In addition, the presence of bacterial resistance resulted in the loss of treatment efficacy by reducing the number of effective antibiotics in the treatment regimen.\[[@ref11]\]

Adequate treatment duration and compliance are important for treatment success. A recently published meta-analysis showed clearly that 14-day triple therapy was superior to 7- or 10-day therapy.\[[@ref12]\] In addition, treatment compliance lower than 80% has been shown to decrease treatment success rates.\[[@ref13]\]

Adequate acid suppression will prevent inactivation of antibiotics and facilitate the conversion of *H. pylori* from a dormant to replicative state where they become susceptible to antibiotics. In terms of acid suppression, proton pump inhibitors (PPI) are clearly superior to histamine-2 receptor antagonists. However, the metabolism and efficacy of PPI may be affected by cytochrome P~450~ genetic polymorphism with genotype CYP2C19 variation resulting in extensive, intermediate, and poor metabolizers. The homozygous extensive metabolizers have inadequate acid suppression when lansoprazole, omeprazole, and pantoprazole are used, resulting in reduced treatment efficacy. In contrast, because of differences in the metabolic pathway, the efficacy of esomeprazole and rabeprazole is not affected.\[[@ref14]\] This may be of potential concern in Saudi Arabia, where a high prevalence rate of homozygous extensive metabolizer genotypes has been reported.\[[@ref15]\] Vonoprazan is a newly developed potassium-competitive acid blocker that has been shown to be more potent than lansoprazole. In a preliminary study, triple therapy comprising vonoprazan, amoxicillin, and clarithromycin was compared with a regimen comprising lansoprazole, amoxicillin, and clarithromycin and was found to achieve significantly higher eradication rates (92.6% vs. 75.9%), even for subjects with clarithromycin resistance (82.0% vs. 40.0%).\[[@ref16]\] More data are needed, but it is certainly a very promising acid suppressant.

Fourteen-day triple therapy and 10-day sequential therapy are not ideal empiric first-line treatments in Saudi Arabia. Thus, it is crucial to evaluate the efficacy and relevance of bismuth- and non-bismuth--based quadruple therapies such as concomitant and hybrid therapies. Bismuth-based quadruple therapy comprises bismuth, PPI, tetracycline, and metronidazole, and high eradication rates exceeding 90% can be achieved with this regimen even in the context of metronidazole resistance,\[[@ref17]\] especially given the fact that the rate of tetracycline resistance in Saudi Arabia is low (2.3%).\[[@ref8]\] Concomitant therapy consists of a PPI, amoxicillin, clarithromycin, and metronidazole given concurrently. Hybrid therapy combines sequential and concomitant therapy, with a 7-day first dual phase (PPI + amoxicillin) followed by a 7- day quadruple phase (PPI + amoxicillin + clarithromycin + metronidazole). These regimens have been shown to be effective even in the presence of high rates of clarithromycin and metronidazole resistance. A multicenter study reported that hybrid and concomitant therapies could achieve eradication rates of 90% and 91.7%, respectively.\[[@ref13]\] In the context of Saudi Arabia, where the rates of resistance to clarithromycin, metronidazole, and amoxicillin are all high, non-bismuth --based quadruple therapies are probably less ideal than bismuth-based quadruple therapy and concomitant therapies would be expected to be more effective than hybrid therapies. Lastly, although quinolones have been incorporated into triple and quadruple therapy regimens successfully, it is uncertain whether such a strategy could achieve an acceptable eradication rate in Saudi Arabia, given the fact that levofloxacin resistance was reported to be 11.1%.\[[@ref8]\]

To conclude, it is crucial to use an optimized treatment regimen. Based on available data, a 14-day bismuth-based quadruple therapy using esomeprazole or rabeprazole as the PPI may well be the preferred option for empiric first-line therapy in Saudi Arabia. Concomitant therapy could be another option, but conceptually it appears less ideal. A randomized controlled study comparing these two regimens in Saudi Arabia would be crucial and studies that confirm the true resistance rate to quinolones and the efficacy of quinolone-containing regimens are needed. Whichever strategy is taken, in the event of treatment failure, it would be worthwhile to perform antibiotic susceptibility testing to guide treatment in a given individual patient.
